I. INTRODUCTION
The evaluation of a mutagenic substance is an important procedure in safety analysis. Drugs that induce mutations can potentially damage the germ lines leading to fertility problems and mutations in future generations.
Gene mutations are widely studied in bacteria whereas chromosome damage in mammalian cells is typically measured by analyzing chromosome breaks or re-arrangements. In recent years, genotoxicity has become more and more important in the process of early screening for potential compound (OECD, 1997) . Ames test is a rapid, convenient and widely accepted test for identifying substances which can produce genetic damage that leads to mutation (Gatehouse et al., 1994) .
It being increased the necessity of hazard assessment with many chemicals because of the increase of exposure frequency to workers as developing the chemical industries. The lithium carbonate(CAS No. 554-13-2) is not sufficient its definite information but increased the necessity of hazard assessment. The major use of lithium carbonate is the field of medication such as antimanic, in the production of glazes on ceramic and electrical porcelain (O'Neil, 2006) , catalyst with manufacturing other lithium compound, coating of arc welding electrodes, nucleonic, luminescent paints, dyes, glass ceramics, aluminum production, pharmaceuticals (Lewis, 2001 ) and flux(glass, enamel, and ceramics production), aluminum melt electrolysis adjunct and psychiatric drug (Ashford, 1994) . Also it is used to prepare lithium aluminosilicate glass ceramics which have low thermal coefficients of expansion, allowing use over a wide temperature range. It also finds uses in specialty glasses and ceramics (Kirk-Othmer, 1995) . Mixtures of lithium and potassium carbonate are used as electrolytes in molten carbonate fuel cells, and the specialty prepared high-purity lithium carbonate is used increasingly for the treatment of manic-depressive conditions. The addition of lithium carbonate to cement leads to quicker setting. Amounts of 1-5% are used to control setting times. In quick setting tile adhesives, lithium carbonate leads to faster adhesion of the tiles. It is the starting material for the industrial production of all other lithium compounds and is itself used in industry in large quantities (Ullmann, 2003) . With probable routes of human exposure, National Institute for Occupational Safety and Health(NIOSH; NOES survey 1981 NOES survey -1983 has statistically estimated that either 198(Hazard code X6906) and 39,147 workers(Hazard code 84414) were potentially exposed to lithium carbonate in USA (NIOSH, 2007) .
According to toxicity data in table 1, the half lethal dose is 525 mg/kg, it is ranked category 4 of the globally harmonized classification system with oral route, but the available genotoxicity data on this chemical are still nothing. Thus it was evaluated to determine the genotoxicity or mutagenicity with Ames test with GLP guideline. So it is the first trial to evaluate the mutagenicity of lithium carbonate.
Ⅱ. MATERIALS AND METHODS

Chemicals and reagents
The lithium carbonate(99.997%, Sigma-Aldrich, MO, USA) was dissolved in vehicles(sterilized distilled water, Dai Han Pharm. Co., Ltd., Seoul, Korea) and diluted if appropriate prior to treatment of the bacteria.
Concurrent strain-specific positive and negative (solvent or vehicle) controls, both with and without metabolic activation, was included in each assay.
Positive control concentrations that demonstrate the effective performance of each assay was selected. In this study, sodium azide(98%, WAKO, Osaka, Japan), 9-aminoacridine(9AA)(98%, Sigma-Aldrich, MO, USA), 2-(2-furyl)-3-(5-nitro-2-furyl)acrylamide(AF-2)(98%, WAKO, Osaka, Japan) and 2-aminoanthracene(2AA) (98%, WAKO, Osaka, Japan) were used as positive controls. Dimethyl sulfoxide(99.5%, Sigma-Aldrich, MO, USA) was used as a solvent.
Test bacterial strains
The culture containing a high titer of viable bacteria(MDF-U3086S, Sanyo, Osaka, Japan) was used in the experiment. Five strains include four strains of S. typhimurium(TA1535; TA1537 or TA97a or TA97;
TA98; and TA100, Moltox, NC, USA) that have been shown to be reliable and reproducibly responsive between laboratories The other one was E. coli (WP2uvrA). The strains also yield spontaneous reverting colony plate counts within the frequency ranges expected from the laboratories historical control data.
An appropriate minimal agar(e.g. containing VogelBonner minimal medium E and glucose, Junsei, Tokyo, Japan) and an overlay agar containing histidine and biotin or tryptophan(Bacto-agar, DB, NJ, USA), to allow for a few cell divisions, was used(No. 2 Nutrient Broth, Oxoid, Cambridge, UK; Shaker bath Model 50, 180 rpm, Precision, VA, USA).
Mutagenicity assay
The most commonly used metabolic activation system with a cofactor supplemented post-mitochondrial fraction(S9, Moltox, NC, USA) prepared from the livers of rodents treated with enzyme-inducing agents such as Aroclor 1254 or a combination of phenobarbitone and β-naphthoflavone.
The cytotoxicity test was detected by a reduction in
